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mmm 

tu t h#^# © 2 fcmi&ft & > tu is £ &c ^ ® tc re l t Mm Mizmmzntc 

lM©R»n>f;i/^BtffB^^CB^^^a#0 2^^^(C<f:oTffiiE'r§ffl 

Btff 3 l MO) RSffc n >f JV (c J: 3 lufB^ ffl 0»O £ > ftf f a H - 

^^ti^n^;i/^ffrlB^Wtc|§^l-e^#©o^s^(cj:oTffi«i-€)S«^ 

r £ £ t&m#m 2 * £ tell ^31 3 &CfB«<Z)S#J£i&^go 

[it 5 ] ttrffH i *f<£>?k¥3 - * ©sv^cm ft-r ^Mctffia 1 nom^ 
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im#m 6 ] mm 1 M^m^it^ti^en^-ji^-^ 

r £ zmmt tSf^S 5 tcfB^^^HM, 

[ft 8 ] mmmw. a - ? &c mm n >r ;i/ *it v % § , 

[»*^ 9 ] £ra&&A/-e2v^c*ffRii-3 «fc e> fca - ? iz£-oT3c&2ft 

£ i #©^5 b mm^mizmm^ z mm? z m^-m^m £ > 
iM<^mMmn4)i^mn^mizm^^m^(D2^mm^izj:- D xmiE'r^m 

ftffB 1 M<D FWH n ;wc £ £ gff fHSK©^© 0 #;5u£# ffffB a - * (c 

in##i o] mmitt<Dm&m^4 )iiz£z>mmQm<Dmftzm$airz> 
m&^m£, 

m mmm l t=. mn iz m -5 v > x mmmm^m & mm •? & mm^rn £ , 
& Mkffi-t s z.£*mm £-?&m&m 9 izmm<Dm^& 

iw^mi 1] mmQme>Bffimz&}mztt¥-tz>t~&>(D i*f©£j@en>f 
jiwmm 1 MoM&cDMMffiiz^ti'etimjibti. 

mm 1 *f©p3»n^ ;i/^'taiB i Mo^man-f ;i/©^Mfc^o r-eti-msgw- 
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[0 0 0 1] 

fC> QmZ&/vT*K^\Zftm-?Z>£?iZH~>7 (yoke) IC <fc o T£*££ *l£ 
[0 0 0 2] 
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x\*. &mRQm<D*foizmLxMffimz.mmztit=. lM&nmmnjji ( CO 
ii) &2&$effiv^ ?n*tf*n?tim*k-t2>mR<D2?kmi&ftic£'DT. # 

[0 0 0 3] 
[0 0 0 4] 

& « ^ fe « A* S: -T * i a * * . 

[0 0 0 5] 

^izM^^^oizH-^iz^^x^w^nr=.iM<Dm^^mm^mizmm^^> 
^#<z> o Mia a - * ic^tifc n >r ;i/^ttfiasraic^f s^#<d 

[0 0 0 6] 
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^©0^^^^ % Sfr|B3-^lc#^tifen>r;i/^SafB^fStc^t-sa#CD0 
[0 0 0 7] 

j&ft-tzmRMmm&t. M#«*©2«t^i, s&gaawjc-ecD^jcH 

f&ftlz&'oTffilE'tZ>miE3 k m£.. mmitt®Rmffin>()l>lzj:2>mimQm<Dffi 
ftv> o #c^/£# & , buIH a - * tc^ifr ti n a ji ttmm&m fc5§£ f -5 © o 

a 

[0 0 0 8] 

^n^nr^iM(Dm^m^t^mmn(D^-mm^miE-t^iz$>r^tj, mm 

=i-r;i/^^-r^>^(7)2^^^Mcj;oTMiE 1 tSi:^ : fe;{C, l*f<Z)Rj»|&n 
[0 0 0 9] 

2&«^McJt^T+£Mc/jN£ v l Basil* :i>f;wc 

[0 0 10] 
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m l tc m& (c s -5 v % x mmmm^m & mm -r & mw^m a & jmi -r s z. t o 

[0 0 1 1 ] 
[0 0 12] 
[0013] 

frfIHl*f©^tt-eti-€ ? ti3j<-;bt: 0 -x$:^"t§^^^, $B#©J£— & 

MfBSfiS - d7 ttf&3B£|ffl<Z> ^frKBS L T*fSWfc 1 *f © 3 - * T? & 5 i # 
, *¥3-*£M#*>C^6/&T*#;fc Lv\, 

[0 0 14] 
[0 0 15] 

lock) a^^-Tc *mmtt&m<z>mM<Di&m<D-Mx%>&o *mn<?>Mf& 

[0 0 16] 

HfeilCaV*J:3 JC, *mmifr??*y hi/X-rJ* (magnet syste 
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m) 1 0 0 %m-t£ a ^?%v h>>X^A 1 0 0 iZ^mWf*? 9 * v hgP 1 0 2, 
ffiiEnjji®ii o 4, ^j@ga-r;i/BPl 0 6, RFn^jvmi o 8J3<fctKM«n>f 
;b3P 1 1 4 *m-$Z>o ~?>f%v YVT.t-U 1 0 OCDftflSSig (#*T : bore) 

[0 0 17] 

iiivn^ Ngp l 0 2, filEn-f ;i/g|S l o 4, £j@Hn-f ;i/gp l o 6 & <fctf 

v%v hs>x^A i o oKo^Tiitfetc&^fca&T saw 

[0 0 18] 

i^V^^; hgpi 0 2tevy*<y h>>XrAl 0 0 ©|*8|S£raiciUg#S: 
[0 0 19] 

o "tfcfc-fe, MiEn^;i/BPi 0 4 », 2 uv% 2 

[0 0 2 0] 

£jB2n-f;t,isi o 6li, 2VNjcM&3f|t-&fc>*>*9-f x (slice) || 
[0 0 2 1] 

H£&*B:n>=i- K (phase encode) £jSB^ti £; =fc V^ e> . Ml&MI 
#lRjtf>£7i5Bi&^£y- h (read out) Witfe^^ 0 Z(D£ 
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[0 0 2 2] 

RF^jjimi o 8izmmR&mcMM i<z>#i*i <z>xv> (spin) sag 

tSfcA©RFA>7, (radio frequency pulse) 

Slt5. RFn^jiffli o 8li, ^>fH^SM5:|sI-CD=i-r;b-eff e> <£> T =fo S'J 
*&=r>f ;bT^?e> ^*>e>-efc J: 

[0 0 2 3] 

Miin-r;i/g|5i I4t£, WiEn^Jvm l 0 4«f§l|?©0?i;W&|i 
[0 0 2 4] 

MiEn-r;i/§p l 0 4 lc««^#fcj^gp l l 0#g^3*iTVN£ o *^«f&3P l l 

-r;i/gpi i 4tcttm#tttaisi 2 oftmffiznx^Zo tnmi2oa, « 

[0 0 2 5] 

^j@B=i->r;i/gp i o eizit^mmmm 1 3 o*^iws*itv^«. ^meiggrgpi 3 

0&£jS2n>f;w!fPl o 6 JC«»«*S:#;l.T4gBe«*S:»^a*S. ^JfHIBi&gP 
13 0&, ^BBzr>r;i/§P 1 0 6 IcfcttS 3^0^@Bn^;i/ic#j^L/T, 0a* L 

&^ 3 &w&a>mmm&zmirz> e 

[0 0 2 6] 

RFn-f;i/gpi 0 8(C«RF|gI&gp 1 4 Otfga&StiTV^. RFIgg&gpi 4 

ottRFn-r;i/gpi o 8izfmmm j $*i*z-TRFsi]vx$:m.m u ^tioftw 

[0 0 2 7] 

RFn-f;i/gpi o 8ic&^-#iKmgpi 5 o#ga&3*iTv*s. T~*l&$kB 
15 0(1 RFn>f;i/gpi 0 8A^MUfeg#^Sr-9->^U>^ ( s a m p 1 
ing) JCfcoTBJUji*, -fctl&f^ ^#;i/-r-# (digital dat 
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[0 0 2 8] 

110, 1 2 0, ^mmmmi 3 0, RFSglfrSPl 4 Ofciitfx- 
#4X^P1 5 OiCteWPgPl 6 0#^$;ftTv^ o fflWl 6 Oft, 
aJ11033«fctfl20 £WPLTii§M&l1l©^-£SlEt-£ 0 MW3 16 0lt 

&tc ^mmm^i 3 o&^lt-*i&m®i 5 0 

[0 0 2 9] 

MW&l 6 Ott, Mitf3>tfa-3( (computer) $f&fl^T*J*3 
tlS. WPgPl 6 Ott^b&V^^U (memory) * * V itffl 

mm 1 6 0M®^n^Afc<fctf#ifI<D^-#$:SB«LTV>S o ffcffPgP 16 0© 

[0 0 3 0] 

^jiBn>f ;i/gpi o 6, RF3^f jvmi o 8, zimmmmi s o, RFitii 

4 0£<fc£>^--#JKiia5 1 5 O^^^S^tt, *|§B^(C^itSM#^##a© 
[0 0 3 1 ] 

^-^xK^BPl 5 0©ffi#{TO7-*--#flt313Pi 7 0{c^$4xTvx-§> 0 
HX^gPl 5 0 Mil L 1 7 0fCAij£*l3 o tr-^fltS 

[0 0 3 2] 

^-##tJS3Bl 7 0WHI 1 6 0 jcg^tiTv^o ^-^gLJlSPl 7 0& 

iOT i 6 oo±fiic$,otf n?:^ts= #=gttco#tg&, t-'-^mjispi 

7 0#*^UlCfB11£*i£:/a^A£^?ir£^£lCi:U £H^£*i£ 0 
[0 0 3 3] 

f-^agPl 7 Ote, -r-#iKil3Pl 5 O^^b^T-'-^&^^UfCfH'H 
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(Fourier) £ra£$£j&"f 3„ J^T, 7-'Jl$|^k^^-^ (k- s 
pace) £&V^= T-Zmmm nOtt, kX^-Xfflr-^^2?ra7 

-v^mmi-zz£K±vMmi(DmmzftMm-tz> a T-t&mmi i o&, 

[0 0 3 4] 

x-##t3S3Pl 7 0{C«^gpi 8 0£J:tf||^gPl 9 0#g^£*lTV^o 
mB%$ 18 011 7^r^X^l/- (graphic display 

) ^X*Mf&t$nz> 0 mtmi 9 0«;t?-f (pointing 

device) £fiix.£3f-;ft- K (keyboard) ^T'^J&3 *l£„ 
[0 0 3 5] 

^gpi 8 Ott, T-'-^^L^gp l 7 0^P,ffi^$tl^##^®#feJ:^#a© 

mzT-*#imm 1 7 otcA^t-^o $^#1**^1 8 o&£t$mftffli 9 0 

^IDt^^^^^f-f^ (interact ive) {C^SfcUff^ £ 0 
[0 0 3 6] 

El2iC, ^^&l!§^j|^CMV^/\ 0 ;i/;*S/-;r>X (pulse sequen 
ce) (D-MZB-t* ZOAllTsts-tryxit^ Xtfyiizi- (SE: Spin 
Echo) &(DA)ixi/->ryxx~&z> a 
[0 0 3 7] 

"T&fc>*>, (1) «S E^{Cfe^-5RFMSr>|Hffl^9 0° A°;i/^^3J;t>*l 8 0° 
A>X©i/-^T>^T^(J, (2) , (3) , (4) &J;tf (5) ft, ft 15 < -£ 

P fecfct>^t: 0 >xn-MR(D>>->ir>^-efe^o fcfc, 90° /N°;i/XfeJ:t>*l 8 

o° /^^tt-en^ti^flf-^^^-rs. AVi/*>>-^>>u«f^$iat tc^o 

[0 0 3 8] 

l^aic^f J:e>tc, 9 0° xji/xk. «fc y xtr>©9 o° fifr&tffifjfotis. 

= 9 0° aje*»e>mjfeoi*ra«K:, iso° /u^iasi so s M^H-r^t?*. 
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[0 0 3 9] 

9 0° mmt.xtfyfc&(Dm<z>mm^ y-Kr^s^meGr&it^x-x 

x-X (d e p h a s e) tffTfctlS. :7x-Xx>3- K4ggBG p lC<fc y XfcT 
>tf):7x-Xx>3- KtffrfrtiS. 
[0 0 4 0] 

*\ZZ/BM$k, 'J - h^JBBG r-extf>&y 7x-X (r e p h a s e 

) OT^lf>ia-MRS:»4St5. X lf>X3-MR}if- Z&Mffi 1 5 0 
{C «fc y If a -7 s -* (view data) £ LTUMZ i®J:^W 
^^-^>^^1TR (repetition t ime) T*64~5 1 20 
ftfty£34x*. »yjgb©fctJttC7x-Xx>3-K^SBGpS:gg3SU, ^ElM 
ft£:7x-Xx>r2- FSfl o 0 miciot, 6 4-5 1 2 tf^-(Z>tf^--r 

[0 0 4 1 ] 

is -Ty* <om<DW & ® 3 tc^-To z: © >> - >t y 

Xl$, ^7T^ X> hl3- (GRE:Gradient Echo) 
[0 0 4 2] 

1-&fc>t>, (1) &GREi£lC;}3tt£RFl!jjtBMtf>a 0 A^l/Xtf)*/-^ >XT* 

^y, (2) , (3) , (4) ^<fct>' (5) », mc< j tn?n. x^-rx^raB 

Gs, 'J-Kr^h^KGr, 7i-Xi>3- K^JSBG p & J:t?Xtf>X3- 
[0 0 4 3] 

nmz^-t cfc^iC, a° ;l;i/XJC«fcyXfcr>©a° Srje*MT*>*l£. <*l£9 0 

j^Ttfes. ^<z>£$x^-r *£j@bg s mmztiffifen*?^ xtcov*T©38 
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[0 0 4 4] 

t-V x> hxzr-MRli^-^JKJftglS 15 0 ICi: 'J tfa-T 1 -* £ LTiRlft^ti 

rcD^ej^^NVi/xiz-^^x^M^TR-ee 4~5 i 2m^yjg$ti-g>o ^ 

3-K£?Te> 0 3tl(Cj;oT> 6 4 ~ 5 1 2 kf a-tf)bf a— 5 s - # 
[0 0 4 5] 

REQjJCBSS =fo©T?tt*<, hXtf>X3- (F S E : F a s t 

Spin Echo) — (H-Vy? (E P I : Echo 
Planar Imaging)^, ftl©aiJ[(Z)ftSs©%©"CfeoT ,1: V^OttV^ 

[0 0 4 6] 

04 IC, YV^U 1 0 O<Z)^^^$:^^^m®0tCi:oT^ 

[0 0 4 7] 

IHI3tC^-t<fce>{C, T^^'y hS/^rAl 0 0ttlf®*?3-^ (yoke 
) 2 0 233«fctf l*f-0>£i£3-# 2 0 4 7K¥3 - * 2 0 2 

©M&^tS. EfT*te-£(Z>^#£^-to lfi3-^ 2 0 4|j:Ifefi«©^S: 
tt5. l^fT* li^tf)* 0 1^0*¥3~? 2 0 2 <fc 1 McDgftH - 

^2 04 frbte&Bftte* *mmiZt3rt 2>^~ ? <DMM<DBffli<D-' mx*2b2> 0 
[0 0 4 8] 
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2 0 4 KlJ:oT$#3*lTV^. tM£3 - * (D «fc g tC*^3 4XT ^ £ 3 
l^©Iil3-^ 2 0 4 ttUfflfr— ^fc^B&LTfcJ:^. fc£U 1 M <Z> 
[0 0 4 9] 

l*f©2K¥3-# 2 0 2<Z>£V^C;ftrPi]-T£®lCte, 2 2 

2 2«Jp:*^rf^{CHCffittT»^ffc$tlTV>5 0 r<z)j;e> 

[0 0 5 0] 

M<Z>fcM<7)-MT*&Z>o 1 *f©7K¥3-^ 2 0 2, l*f©Sfia-^7 2 0 4 
[0 0 5 1] 

-*(pole piece) 1 2 4 #-£*l-?ftRW e>*lT V^„ /K-;i/tf~^ 

i24it «^.««t«*©«tt«-»T?««ati, tei2 2 jcarr 

*J, fbbT^S. ^n^>JK-;i/b: 0 -X 1 2 4 ®^%«E*iR*^T? 

»y, H-ett-£<z>ff#&a*?\ 3K-;i/tf-x l 2 4 &MiMW> i5i2 

2 £&M*f {KIlcH^H u i©Hljg-eH*nfcgp^^jK-^tr-^ l 2 4 od imSP 
&oTv^„ 1 2 4 1±, *i§^icfe^5jK-;i/tr-^<z)||^©^ 

[0 0 5 2] 

sjf-^tr-x 1 2 4 ©EHWlc, ^iEn>f;i/g[j 1 0 4, £j@Hn-f 1 0 6 fej: 
£*RF=l>f;bgpi 0 8 #IK^£*ITVn£ 0 ^JBB3>r;i/S 1 0 6^RF3-f;i/|51 
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0 8li, 4g@gn-f;i/gp l o 6 zmMZ. LT«tJi3*iT^£. £j@B n 4 JIB l o 6 
[0 0 5 3] 

ffiiEn-f ;bgp 1 0 4 H £jgBn-f ;i/g|S l 0 6©Miatc^oT : eti&^U#< J: 
olzmVbtiT^Z> 0 ffiiEnjjim l o 4 it. RMn-f;n^fJ, £jgBn-f;b 

au o 6 tmfonzft-t. miEn4Jvmi o 4it. mswiz&v&nmmnj & 

[0 0 5 4] 

TOfw=i>f;n o 4 £r<z>j:e>&c@HBi-£r£{cj: y, ra»fl3>f^/i 0 4© 

£~?z>mmzm<tf. mffimmm<Dm*i$mmT-g2><DT*z<D£$temmit$iv 

[0 0 5 5] 



CK:|3BLT:£v*K:^|ftWlcBB«3*i£. 1 ^f©HIi3^ ;i/ 1 0 4 (Cte, «^ 
[0 0 5 6] 

Mttn-f ;i/gp l Hit y h 1 0 0 © 1 M<DMW.B-? 2 0 4 

fC^ftfc l^fOVl/;^ Fn^^ (solenoid coil)£&oTV> 

[0 0 5 7] 

V W>f Kn^;n l 4&, SSfE^gpi 2 0^^£*i£«^cj;oTS 
£3-# 2 0 4 fCj£Bi&;fr££C3 0 3 (D^i&^tC*^ < M^^^C^ 

cs 0 y w-r Kn-f;n i 4 $:sea-^tc#< - tiz^ »;, "t©jg«tf7icj: 
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[0 0 5 8] 

Fn>r;i/ 1 1 4 ft#£#>e>*i So *$fHttt, y l/;>f K=i-f;n 

So 

[0 0 5 9] 

£\tm%X%>Z> 0 l#c^J&SHc ovarii, £mHn>f ;i>gp l 0 6»t5 

[0 0 6 0] 

2^3®^JcWLTtt, y W>f Kn^f;n l 4tf)j&i8±&cj: 
&jlDT#^#^f^{C^DS^#©27^^^RS^3>r;H 0 4 ©^©2 
&^/&£Mc.fcb^T+^C/jN£ Vn©T\ R^n-f;i/l 0 4 iCj;S#^#© 2^^ 

© 2 i^^^-MiE & tg^& < ff e> ^ ^ £ £ o 

[0 0 6 1] 

0 iz <fc »J mm&%k3 1 10, 1 2 0 S:iW»UT*&-Si8fii^ff*)tiS. 
[0 0 6 2] 

^#^raiC^^S^tf>©^V>yy (map) zymm 1 

;i/i o 4 tc^t-sm^^iff^^Mlc^M-tsr^Jc^oTMiE-rSo 
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[0 0 6 3] 
[0064] 

i 2 o osm^sitist-^ffjWBP i6o *mmztstf2>mw^M(Dmn(Dm 

[0 0 6 5] 

L^mfa(DmM<Dmizm-3\<^x*mmitmm{st=.rf, *mHtfm? 
z>%mv>ftmz-&v zmnnmrnzm-t ±Mv>mmv>mM(Dm\z-D\^T 

[0 0 6 6] 

[01] 

[02] 

I 2 a ;v 7. */ - >t y x & ^ -t m T* & -5 o 

[03] 
[04] 
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ITU -U > —A I /v xaV 
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x o vy 
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n?u w pip 
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mm] 

imm^&] Qmzi%/vT*K^izftfa-$'z>£?iz.B-t (202, 204) k 
^-oTjcwznt^ittoiWifi (102) tfmj&?z&m&<D^&i-wMZffii£-t 
3*c&£'j, mm&(z>2?kmmftz lMo^mm^-ov (10 4) 

#©2 IC <fc o T ffilE L , 1 M<D P3 =J ;WC 0 &5U&# 5: 

, 3-^ (2 0 4) {C#^tl^3-r;i/ (114) 2>mR0) 0 IkTgf&ftK 

[jBIRH] 04 
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tti I A 



I8B!I## [3 0 0 0 1 9 2 3 8) 

1. 11^0 2 0 0 0^ 3H15H 

& flf T* U*^*H • V <{ xny*/yW • 5 3 1 8 8 • Wri/v 
• J -7s • Ktfa.- • K • ^'Ja- • 7 1 

0 • 3 0 0 0 

ft £r ^-^f - • ^f^;i/' ^XfAX- ^D-AA • f 
- • -fry A—- • x;i/x;i/i/- 
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